Dynamics  of  World  Armaments  Production,  Arms 
Transfers  and  Defense  Markets 


The  most  important  macroeconomic  force 
acting  on  the  defense  industries  of  the  West  is 
the  general  decline  in  military  expenditures 
and  procurement  levels  that  began  in  the 
United  States  and  Western  Europe  in  1987, 
and  is  expected  to  continue  despite  the  recent 
crisis  in  the  Persian  Gulf.  The  most 
prominent  microeconomic  force  is  the  rapidly 
rising  cost  associated  with  weapons  research, 
development,  and  production.  The  demand 
for  capital  to  finance  new  weapons  programs 
will  exert  increasing  pressure  on  most  prime 
contractors  to  engage  in  corporate  alliances 
and  joint  ventures,  and  in  many  cases,  to  en¬ 
ter  into  mergers  and  acquisitions.  Some  de¬ 
fense  firms  may  also  be  expected  to  close. 

This  chapter  provides  both  an  overview 
of  the  defense  marketplace  and  a  comparative 
analysis  of  the  defense  industries  of  the 
United  States,  Western  Europe,  and  Japan. 
The  United  States,  of  course,  remains  by  far 
the  largest  market  for  armaments,  and  this  is 
unlikely  to  change  over  the  next  5  years. 
However,  decreasing  levels  of  procurement 
in  the  United  States  and  NATO-Europe  will 
create  severe  challenges  for  firms  that  serve 
national  defense  establishments;  the  progno¬ 
sis  for  Japanese  procurement  is  less  clear.1 

In  drawing  comparisons  among  coun¬ 
tries,  this  chapter  describes  the  defense 
marketplace  in  terms  of  five  key  indicators: 
military  expenditures,  defense  procurement, 


defense  R&D  spending,  defense  industry 
employment  (not  military  employment),  and 
arms  exports.  Military  expenditures  and 
procurement  levels  provide  the  macro¬ 
environment  for  defense  firms.  Defense 
R&D  spending  indicates  the  degree  to  which 
countries  seek  to  retain  an  option  to  engage  in 
the  production  of  modern  weaponry. 
Defense  industry  employment  trends  suggest 
industry  expansion  or  contraction.  Finally, 
arms  export  trends  reveal  the  extent  to  which 
cyclical  downturns  in  defense  spending  may 
be  offset  by  overseas  sales.  Each  of  these 
indicators  is  examined  in  the  analysis  of  the 
United  States,  Western  Europe,  and  Japan 
that  appears  below,  but  first  a  brief  overview 
of  the  defense  marketplace  is  presented. 

THE  DEFENSE  MARKETPLACE 

The  defense  marketplace  mainly  consists 
of  governments  that  purchase  military  equip¬ 
ment  for  their  national  armed  forces  from 
public  and  private  sector  armaments  manufac¬ 
turers.  The  extent  to  which  this  equipment  is 
purchased  domestically  or  imported  varies 
widely  from  country  to  country. 

U.S.  and  world  defense  spending  peaked 
in  1987,  and  has  declined  in  each  subsequent 
year.  Particular  segments  of  the  defense  in¬ 
dustry  have  already  felt  the  contraction. 
Shipments  of  U.S.  military  aircraft  peaked  in 
1987,  when  1,199  units,  at  a  value  of  $24 
billion,  were  delivered  to  the  armed  services 
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and  to  foreign  customers.  Since  then,  sales 
have  fallen  by  25  percent;  in  1989  the  indus¬ 
try  shipped  1,110  units  with  a  value  of  $17 
billion.  According  to  the  U.S.  Department  of 
Commerce,  aircraft  orders  are  projected  to 
continue  their  fall  until  1992,  after  which  a 
modest  upturn  is  expected.2 

In  principle,  decreases  in  domestic  levels 
of  procurement  could  be  offset  by  arms  trans¬ 
fers.  The  recent  crisis  in  the  Persian  Gulf, 
for  example,  may  result  in  arms  sales  for 
U.S.  defense  firms  of  nearly  $24  billion  over 
the  next  5  years.  However,  the  overall  vol¬ 
ume  of  the  arms  trade  has  been  contracting 
since  1987. 

The  United  States  and  Soviet  Union 
supply  65  percent  of  all  armaments  in  world 
trade  (see  figure  1-12  in  Chapter  1).  The  ar¬ 
maments  they  sell  have  become  increasingly 
sophisticated,  while  the  terms  of  trade  have 
changed  over  time.  Whereas  in  the  past  the 
major  arms  producers  sold  only  end  items  off 
the  shelf  (often  older  weapons  sold  out  of  in¬ 
ventories),  they  now  engage  in  licensed  co¬ 
production,  codevelopment,  and  offset  ar¬ 
rangements  that  enable  smaller  states  to  build 
indigenous  armaments  industries.3  In  tum, 
these  emerging  industries,  as  in  Brazil  and 
Israel,  have  found  market  niches,  allowing 
them  to  become  exporters  in  their  own  right. 

Although  the  arms  trade  assumes  tremen¬ 
dous  importance  as  a  public  policy  issue,  in 
macroeconomic  terms  it  remains  relatively 
small.  During  the  1980s,  world  trade  aver¬ 
aged  around  $2  trillion  per  year;  of  that 
amount  $1.4  trillion  were  manufactured 
goods.  Arms  exports  constituted  about  2.2 
percent  of  all  exports.  Even  for  a  country 
like  France,  which  many  regard  as  highly  de¬ 
pendent  on  arms  sales  for  export  revenues, 
the  numbers  provide  a  different  view.  In 
1986,  France  had  export  sales  of  $133  bil¬ 
lion,  and  arms  sales  made  up  only  $4.6  bil¬ 
lion  of  the  total.  Of  all  the  major  exporters,  it 
appears  as  if  the  Soviet  Union  may  be  most 
seriously  damaged  by  a  decline  in  export 
sales. 


Of  course,  arms  sales  are  more  important 
when  viewed  from  the  perspective  of  particu¬ 
lar  firms  or  regions  within  arms-exporting 
nations.  For  aerospace  manufacturers  in  par¬ 
ticular,  exports  are  often  viewed  as  critical  to 
industrial  health.  The  French  firm  Dassault, 
for  example,  exported  over  70  percent  of  its 
production,  and  32  percent  of  total  French 
defense  production  was  exported  in  1988.4 
With  the  overall  contraction  of  defense 
spending  and  export  markets,  narrow  interest 
groups  may  seek  the  easing  of  export  and 
arms  transfer  restraints. 

The  changing  economics  of  defense  are 
forcing  firms  to  restructure  operations  in 
preparation  for  leaner  times.  One  indicator  of 
this  change  is  employment.5  Between  1987 
and  1989,  the  U.S.  military  aerospace  indus¬ 
try  shed  34,000  workers,  or  5  percent  of  its 
workforce.  Notably,  this  is  far  less  than  the 
25-percent  cut  in  sales  that  the  industry  expe¬ 
rienced  during  the  same  period,  suggesting 
that  layoffs  were  postponed.  Indeed,  in 
1990,  McDonnell  Douglas  alone  dismissed 
nearly  one-third  of  its  40,000  workers  in  St. 
Louis.  Shipbuilding  employment  has  fallen 
steadily  since  1985,  and  it  is  projected  that 
over  40,000  workers  will  be  laid  off  by 
1995.  The  leading  European  defense  firms 
have  similarly  shed  workers.  British 
Aerospace  reduced  its  military  workforce  by 
13  percent  between  1988  and  1989,  when 
6,000  employees  were  let  go,  and  the  French 
firm  Matra  decreased  its  defense-related 
workforce  by  10  percent.  A6rospatiale  re¬ 
ports  that  it  has  reduced  its  workforce  every 
year  since  1982,  with  the  exception  of  1989, 
when  300  new  workers  were  hired,  most  of 
whom  were  engineers  and  managers.6  Of  the 
Western  allies,  only  Japan  appears  to  have 
increased  its  defense  industry  workforce  in 
recent  years.7  Yet  another  manifestation  of 
excess  capacity  in  the  defense  industry  is  the 
increased  level  of  merger  and  acquisition  ac¬ 
tivity  (this  will  be  discussed  in  greater  detail 
below).  In  1989  alone  the  European  defense 
industry  witnessed  over  30  mergers  and  ac¬ 
quisitions,  while  several  major  deals  also  oc¬ 
curred  within  the  United  States,  such  as 
Loral’s  purchase  of  Ford  Aerospace.  To  the 
extent  that  mergers  and  acquisitions  bring  ef- 
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ficiencies  to  the  restructured  operations,  it  is 
almost  certain  they  will  also  result  in  layoffs. 

There  is,  however,  an  important  excep¬ 
tion  to  this  portrait  of  excess  capacity — de¬ 
fense  R&D.  Public  officials  in  the  United 
States,  Western  Europe,  and  Japan  continue 
to  view  certain  key  technology  areas  as  hav¬ 
ing  insufficient  capacity.  In  Western  Europe 
many  new  technology  programs  and  projects 
have  been  undertaken  collaborative ly,  such  as 
JESSI,  ESPRIT,  EUCLID,  and  EUREKA. 
Technologies  targeted  for  growth  include 
those  associated  with  the  aerospace  industry 
(e.g.,  avionics,  propulsion,  and  acoustics), 
computation,  and  electronics.  The  Japanese 
have  also  targeted  specific  technologies,  in¬ 
cluding  superconductivity,  optics,  advanced 
polymers,  artificial  intelligence,  and  biotech¬ 
nology.  In  the  United  States,  the  Department 
of  Defense  (DOD)  has  recently  published  a 
list  of  20  critical  technologies,  and  a  plan  for 
promoting  development  in  these  areas  is  now 
being  established.8  Among  the  critical  tech¬ 
nologies  are  advanced  materials,  semiconduc¬ 
tors,  artificial  intelligence,  and  biotechnol¬ 
ogy.  These  lists,  and  the  policies  associated 
with  technology  promotion,  provide  evidence 
that  public  officials  seek  to  build  new  R&D 
capacity  in  many  defense-related  areas,  while 
shrinking  the  amount  of  excess  capacity  in 
the  production  of  end  items. 

Overall,  however,  the  macroeconomic 
environment  has  not  been  favorable  to  the  de¬ 
fense  industry  since  1985,  and  further  con¬ 
traction  is  likely  for  the  next  5  years.  With 
scarcer  resources  available  for  defense,  pub¬ 
lic  policy  decisions  will  play  a  large  part  in 
determining  which  firms  and  sectors  survive, 
and  which  fail.  The  following  section  dis¬ 
cusses  the  strategy  and  structure  of  the  de¬ 
fense  industries  in  the  United  States,  Western 
Europe,  and  Japan.  Each  region  has  particu¬ 
lar  strengths  and  weaknesses  as  it  faces  the 
new  economic  and  security  environment. 

DEFENSE  INDUSTRIES: 

STRATEGY  AND  STRUCTURE 

The  ability  of  individual  companies  to 
survive  and  prosper  varies  greatly.  This  sec¬ 
tion  briefly  describes  the  defense-industrial 


structures  found  in  the  United  States, 
Western  Europe,  and  Japan.  Notably, 
American  defense  firms  are  the  most  depen¬ 
dent  on  defense  contracts  for  their  livelihood, 
while  those  in  Western  Europe  and  Japan  are 
better  diversified  across  commercial  and  mili¬ 
tary  sectors.  At  the  same  time,  U.S.  military 
R&D  spending  dwarfs  levels  found  else¬ 
where  in  the  Western  alliance,  suggesting  that 
American  firms  will  not  face  many  foreign 
competitors  in  the  production  of  next-genera¬ 
tion  defense  technology. 

The  United  States 

An  examination  of  the  prime  contractors 
in  the  U.S.  defense  industry  reveals  the  fol¬ 
lowing  industrial  characteristics: 

•  Concentration:  Overall,  the  U.S.  de¬ 
fense  industry  is  no  more  concentrated  than 
many  sectors  in  the  commercial  world;  the 
top  100  firms  account  for  about  75  percent  of 
overall  turnover.9  However,  in  specific 
segments  the  industry  is  highly  concentrated. 
Only  one  firm,  for  example,  produces  aircraft 
carriers;  only  two  firms  produce  submarines; 
and  only  two  firms  produce  jet  engines. 
Seven  firms,  however,  produce  airframes,  a 
number  that  may  be  too  large  as  aerospace 
procurement  shrinks.  In  the  lower  tiers  of 
subcontractors,  the  industry  naturally 
becomes  more  diffuse. 

•  Annual  Budget  Process:  Firms  make 
investment  decisions  using  a  long-term  plan¬ 
ning  horizon;  often  10  years  or  more.  The 
U.S.  Government,  however,  provides  funds 
for  defense  procurement  on  the  basis  of  an 
annual  budget  process.  As  a  result,  there  is  a 
mismatch  between  project  planning  and  bud¬ 
geting,  which  creates  programmatic  ineffi¬ 
ciencies. 

•  Defense  Dependence:  The  prime  con¬ 
tractors  depend  heavily  on  defense  work  for 
their  livelihood.  Over  70  percent  of 
McDonnell  Douglas’  sales  come  from  de¬ 
fense,  while  virtually  all  of  General 
Dynamics’  sales  were  defense-related.  Over 
$6  billion  of  Raytheon’s  $8.7  billion  in  1989 
sales  were  for  defense,  and  for  Martin 
Marietta  the  figures  were  $5.6  out  of  $5.8 
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billion.  United  Technologies  was  among  the 
most  diversified  of  the  prime  defense  contrac¬ 
tors,  relying  on  government  work  for  only 
$5.5  out  of  319.0  billion  in  1989  sales. 

•  R&D  Intensity:  The  United  States  de¬ 
voted  $38  billion  to  defense  research,  devel¬ 
opment,  testing,  and  evaluation  in  1988.  The 
major  U.S.  contractors  each  spend  between 
$1  and  $2  billion  per  year  on  defense-related 
R&D,  about  half  of  which  is  government 
funded.  This  means  that  firms  must  come  up 
with  substantial  sums  of  cash  from  operating 
revenues  in  order  to  finance  their  in-house 
R&D  activities.  The  ability  of  American 
firms  to  generate  needed  cash  varies  greatly. 
Taken  as  a  whole,  however,  recent  changes 
in  tax  policy  (especially  the  treatment  of  de¬ 
ferred  taxes)  have  greatly  constricted  cash 
flow,  creating  major  challenges  for  defense 
firms  as  they  look  to  fund  future  R&D  pro¬ 
jects. 

•  No  Growth  in  Sales:  This  analysis  is 
borne  out  by  DOD  projections.  DOD  is  cur¬ 
rently  projecting  real  declines  in  several  of  its 
most  important  procurement  categories,  and 
only  marginal  growth  in  others. 

Declines  in  defense  spending,  procure¬ 
ment,  and  arms  sales  mean  shrinking  markets 
for  contractors.  The  stock  market  has  taken 
into  account  the  new  economic  environment, 
and  defense  stocks  have  underperformed  the 
market  average  by  a  substantial  margin;  the 
outlook  for  most  defense  stocks  remains 
poor.  Similarly,  the  bond  market  has  given 
several  of  the  prime  contractors  near  “junk 
bond”  ratings  on  their  debt.10  The  low  stock 
prices  that  defense  firms  are  now  experienc¬ 
ing  create  problems  beyond  those  of  share¬ 
holder  value.  As  capital  becomes  more  ex¬ 
pensive  for  firms,  it  will  be  more  difficult  for 
them  to  make  the  investments  required  for 
future  research,  development,  testing,  and 
evaluation,  since  not  all  these  expenses  are 
reimbursed  by  government.  Further,  the 
decline  in  equity  will  make  debt  financing 
more  difficult  to  obtain,  and  more  expensive 
when  loans  are  actually  made.  To  the  degree 
that  interest  expenses  eat  up  operating  earn¬ 
ings,  firms  will  have  less  cash  for  fresh  in¬ 
vestment. 


This  sketch  of  the  U.S.  prime  contractors 
suggests  an  industry  that  must  shed  substan¬ 
tial  productive  capacity  in  the  future.  Indeed, 
even  during  the  military  buildup  of  the 
1980s,  the  capacity  utilization  rates  for  de¬ 
fense  firms  were  well  below  the  normal  rate 
of  about  80  percent  found  in  commercial  en¬ 
terprises  during  periods  of  economic  growth. 
Munitions  and  aircraft  producers  traditionally 
operate  at  low  capacities;  often  it  is  argued 
that  excess  capacity  is  necessary  to  support 
mobilization  requirements.11  According  to  a 
U.S.  Air  Force  study,  those  prime  contrac¬ 
tors  and  principal  subcontractors  responsible 
for  building  fighter  aircraft  operated  at  less 
than  50  percent  capacity  in  peacetime,  leaving 
idle  capacity  in  the  event  of  mobilization. 
However,  capacity  is  most  often  measured  in 
terms  of  utilization  rates  of  plant  and  equip¬ 
ment.  Whether  defense  firms  could  find  the 
technical  manpower  required  to  meet  a  sus¬ 
tained  surge  is  a  separate  issue,  and  some  ar¬ 
gue  that  the  United  States  has  little  excess  ca¬ 
pacity  in  many  technical  areas.12 

The  Department  of  Defense  has  never  is¬ 
sued  specific  guidelines  concerning  excess 
capacity;  there  has  been  an  absence  of  docu¬ 
ments  linking  military  strategy  with  defense 
industrial  base  requirements.  But  the  large 
excess  manufacturing  capacity  (ranging  from 
over  90  percent  in  the  munitions  industry  to 
between  30  and  50  percent  in  most  other 
segments  of  the  defense  industry)  increases 
the  costs  of  defense  production,  and  its  avail¬ 
ability  is  a  distinct  discouragement  to  firms 
that  wish  to  modernize  the  capacity  actually  in 
use,  or  to  new  firms  that  might  wish  to  enter 
defense  markets.13 

Given  these  characteristics  of  the  indus¬ 
try,  what  has  been  its  economic  response  to 
shrinking  markets?  First,  there  has  been  a 
trend  toward  mergers  and  acquisitions. 
Prominent  examples  include  Lockheed's  ac¬ 
quisition  of  Sanders  Associates  in  1986,  the 
leveraged  buyout  of  Singer  in  1987,  and  the 
1989  purchase  of  Ford  Aerospace  by  Loral. 
Second,  firms  have  engaged  in  multifirm  and 
multinational  teaming  arrangements. 
According  to  General  Dynamics, 
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[A]s  a  result  of  the  increased  financial 
commitments  required  for  new  weapon 
systems,  the  company  is  developing 
teaming  agreements  to  compete  for  new 
programs.  The  company  is  currently 
teamed  with  the  Boeing  Company  and 
Lockheed  Corporation  to  produce  two 
prototypes  of  the  Advanced  Tactical 
Fighter.  The  Company,  teamed  with 
McDonnell  Douglas  Corporation,  was 
awarded  a  development  contract  for  the 
U.S.  Navy’s  Advanced  Tactical  Aircraft 
(A- 12).  Teaming  arrangements  with 
companies  in  other  countries  are  in  place 
for  the  Ml  tank,  U.S.  Army's  Single 
Channel  Ground  and  Airborne  Radio 
System  and  for  the  FSX  fighter  air¬ 
craft.14 

The  objective  of  such  teaming  arrangements 
has  been  to  share  the  technological  and  fi¬ 
nancial  risks  associated  with  R&D  and  proto¬ 
type  construction  and,  in  the  case  of  multina¬ 
tional  teaming,  to  enter  foreign  markets. 

Third,  the  industry  relies  on  global 
sourcing,  purchasing  an  increasing  number 
of  components  abroad.  According  to  DOD, 
the  import  penetration  of  defense-related 
goods  and  services  mirrors  the  import  pene¬ 
tration  of  commercial-equivalent  goods  and 
services  (with  such  important  exceptions  as 
aircraft).  In  1989,  for  example,  defense 
firms  purchased  7  billion  dollars’  worth  of 
semiconductors.  According  to  DOD,  $2.6 
billion  were  imported,  or  35  percent.  This 
shift  to  foreign  sourcing  of  defense  goods  is 
relatively  new  in  the  American  experience.15 

Fourth,  defense  firms  have  sought  ex¬ 
panded  opportunities  to  codevelop  civilian 
and  military  products,  and  to  reduce  the  exist¬ 
ing  restrictions  on  commercialization  of  de¬ 
fense-related  technology.  Indeed,  most  of 
DOD's  critical  technologies  have  both  civil 
and  military  applications.  Of  the  critical  tech¬ 
nologies  receiving  the  bulk  of  DOD  funding, 
the  four  highest  priorities — fiber  optics, 
simulation  and  modeling,  turbines,  and  com¬ 
posite  materials — all  have  “near-term,  com¬ 
mercial  applications  in  common..."16 


Finally,  the  industry  has  turned  to  its 
traditional  outlet  during  downturns — exports. 
As  suggested  above,  however,  exports  are 
not  likely  to  reverse  the  trend  because  a  large 
expansion  in  foreign  sales  is  not  expected, 
and  defense  exports  average  only  about  10 
percent  of  U.S.  industry’s  sales.  The  largest 
military  export  item,  aircraft,  has  steadily 
declined  from  a  1987  peak  of  $3.6  billion  to  a 
1990  forecasted  level  of  $1.4  billion.  In 
1994,  DOD  projects  Foreign  Military  Sales 
(FMS)  of  aircraft  to  total  $1.5  billion,  or  al¬ 
most  zero  growth. 

The  U.S.  industry  characteristics  and  re¬ 
sponses  described  above  provide  a  baseline 
with  which  to  compare  firms  in  Western 
Europe  and  Japan.  Each  of  these  areas  has 
distinct  strengths  and  weaknesses.  On  an 
individual  firm  level,  it  would  appear  that 
some  foreign  companies  may  be  better  able  to 
withstand  defense  spending  downturns  than 
their  American  counterparts,  given  their  rela¬ 
tive  degree  of  diversification. 

Western  Europe 

With  the  end  of  the  Cold  War,  military 
expenditures  and  procurement  levels  are  now 
in  decline  throughout  Western  Europe.  In 
fact,  defense  spending  as  a  percentage  of 
gross  national  product  has  been  in  decline 
since  1983.  Expenditures  in  NATO-Europe 
have  fallen  from  their  peak  of  3.7  percent  of 
GNP  in  1983  to  3.3  percent  in  1988. 
Equipment  expenditures  as  a  percentage  of 
military  spending  have  also  declined. 

However,  one  fundamental  difference 
distinguishes  European  defense  firms  from 
those  of  the  United  States:  European  firms 
cannot  generally  survive  on  domestic 
weapons  procurement  alone.  Many  Amer¬ 
ican  firms  rely  on  defense  for  over  90  percent 
of  their  earnings.  Most  European  companies, 
in  contrast,  are  far  more  diversified.  British 
Aerospace  relies  on  defense  for  40  percent  of 
corporate  sales;  Thomson-CSF  derives  65 
percent  of  its  revenues  from  defense;  Matra  is 
70  percent  defense-dependent;  while  Aero¬ 
spatiale  is  only  44  percent  dependent. 
Notably,  in  most  firms  the  defense  de- 
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pendency  has  decreased  in  recent  years;  thus, 
in  1987  Aerospatiale  relied  on  military  sales 
for  55  percent  of  revenues,  while  the  figure 
for  British  Aerospace  was  70  percent. 

A  second  difference  is  that  most 
European  defense  firms  remain  much  smaller 
than  their  American  counterparts.  In  1989, 
the  largest  European  firm,  British  Aerospace, 
had  defense  sales  of  $5.4  billion;  the  largest 
American  firm,  McDonnell  Douglas,  sold 
twice  that  amount  (see  figure  2-1). 

The  largest  European  defense  firms  ap¬ 
pear  to  spend  more  on  R&D  as  a  percentage 
of  sales  than  do  American  companies.  In 
some  cases,  they  reach  R&D  spending  levels 
that  rival  those  found  in  the  United  States. 
Thomson-CSF,  with  defense  sales  of  $4.6 
billion,  spent  over  $1  billion  on  R&D  in 
1989,  half  of  which  was  internally  financed. 
One  explanation  for  this  is  that  European 
firms  consciously  seek  to  promote  spillovers 
between  commercial  and  military  technolo¬ 
gies.  Nonetheless,  taken  as  a  whole  the 
United  States  dwarfs  Western  Europe  in 
terms  of  defense  R&D  spending.  While  the 
U.S.  Government  spent  some  $38  billion  on 


esearch,  development,  testing,  and  evaluation 
in  1988,  the  comparable  European  figure  was 
$5.4  billion.  This  suggests  the  difficulty  that 
European  firms  face  in  remaining  competitive 
across-the-board  in  military  technology,  and 
the  need  for  a  “niche”  strategy  as  they  seek 
new  market  opportunities. 

A  third  characteristic  of  European  defense 
industries  is  that  they  depend  on  exports.  In 
1970,  France  exported  18  percent  of  its  de¬ 
fense  production;  in  1985  it  was  42  percent. 
By  1957,  that  number  had  fallen  to  32  per¬ 
cent,  and  the  contraction  in  export  markets 
was  creating  financial  difficulties  for  promi¬ 
nent  French  defense  firms,  notably  GIAT  and 
Dassault  (in  1988  Dassault  exported  70  per¬ 
cent  of  its  production).  The  United  Kingdom 
has  exported  on  average  20  percent  of  its  ar¬ 
maments,  though  the  amount  decreased  in 
1988  to  about  15  percent,  and  for  certain 
firms — e.g.,  British  Aerospace — the  export 
dependence  has  been  significantly  higher.17 

The  economics  of  the  European  defense 
industry  has  been  neatly  summed  up: 


Figure  2-1— Western  Europe's  10  Largest  Defense  Companies,  by  Saies  1988  (current  1988  dollars,  billions) 
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.  .  .  [R]apid  and  costly  change,  the  con¬ 
traction  of  traditional  markets,  the  stagna¬ 
tion  of  European  defense  budgets  in  the 
face  of  the  remarkable  American  R&D  ef¬ 
fort:  such  is  the  scene  confronting 
Europe's  defense  industry.18 

The  responses  to  these  economic  trends 
have  been  threefold.  First,  Western  Europe 
has  experienced  widespread  privatization  of 
defense  firms.  Whereas  in  1975  few  defense 
firms  were  in  private  hands,  by  1988  privati¬ 
zation  had  become  the  norm  in  every  major 
country  with  the  exception  of  Italy  and  Spain. 
Recent  years  have  seen  the  privatization  of 
the  giants  of  European  defense,  including 
British  Aerospace,  Matra,  Thomson-CSF, 
and  MBB.  This  has  facilitated  the  ability  of 
firms  to  sell  inefficient  or  unprofitable  opera¬ 
tions,  to  consolidate  activities  with  other 
companies,  and  to  engage  in  widespread 
competition  in  a  variety  of  product  lines. 
Further,  it  has  led  the  firms  to  diversify  their 
operations;  as  a  consequence,  the  ratio  of  de¬ 
fense  sales  to  total  sales  has,  in  general,  de¬ 
clined  throughout  the  European  defense  in¬ 
dustry. 

Second,  there  has  been  substantial  con¬ 
solidation.  Between  1987  and  1988,  100  de¬ 
fense  acquisitions  were  reported  in  Western 
Europe;  as  stated  above,  a  further  30  major 
acquisitions  occurred  in  1989.  Of  these  ac¬ 
quisitions,  70  percent  occurred  within  Europe 
(mainly  within  rather  than  across  national 
borders)  while  30  percent  were  transatlantic. 
If  one  objective  of  European  concentration  is 
to  create  firms  the  size  of  their  American  and 
Japanese  counterparts,  this  trend  must  con¬ 
tinue.  According  to  one  European  study, 
consolidation  at  this  level  would  require  that 
at  least  two-thirds  of  the  companies  manufac¬ 
turing  major  systems  be  acquired  by  others. 
Consolidation  is  also  made  manifest  in  re¬ 
ductions  in  industrial  employment,  as  re¬ 
ported  earlier  in  this  chapter.19 

Current  European  projections  suggest  a 
possible  retreat  from  defense  business. 
Whereas  in  1987  Western  Europe's 
aerospace  industry  met  28  percent  of  world 
demand  for  military  aircraft  and  missiles,  this 


market  share  may  fall  to  23  percent  by  2010. 
Europe's  ailing  shipbuilding  sector  has  been 
forced  to  quit  defense  work.  By  necessity  if 
not  by  choice,  the  Europeans  appear  to  be 
engaged  in  a  diversification  move  away  from 
defense. 

Finally,  there  has  been  collaboration. 
The  objectives  of  intra-European  armaments 
collaboration  have  included  strengthening 
remaining  armaments  industries  by  promot¬ 
ing  a  division  of  labor,  increasing  American 
purchases  of  European  equipment,  and  pro¬ 
moting  the  standardization  of  weapons  sys¬ 
tems  within  Western  Europe.  European  col¬ 
laboration  has  been  institutionalized  under  the 
Independent  European  Program  Group 
(IEPG),  which  has  been  vigorously  led  in  re¬ 
cent  years  by  Britain's  procurement  chief,  Sir 
Peter  Levene.  Indeed,  in  November  1988, 
the  IEPG  approved  an  “action  plan”  that 
called  for  the  creation  of  a  “common 
European  arms  market.” 

European  collaboration  has  also  had  a 
distinctively  technological  element.  Among 
the  collaborative  ventures  aimed  at  technol¬ 
ogy  promotion  are  ESPRIT,  JESSI, 
EUREKA,  and  EUCLID.  The  latter  has  an 
explicit  military  orientation,  and  collaborative 
projects  are  anticipated  in  such  areas  as  arti¬ 
ficial  intelligence,  satellite  surveillance  and 
verification,  and  aeronautics.  Collaboration 
in  basic  R&D  and  end-item  production  have 
become  well  established  throughout  the 
European  Community. 

These  three  responses  to  the  macroenvi¬ 
ronment  for  defense  have  given  European  de¬ 
fense  firms  a  degree  of  flexibility  that  their 
American  counterparts  lack.  They  are  poised 
to  increase  their  share  of  civilian  markets  and 
to  take  advantage  of  the  economies  of  scale 
associated  with  the  Single  European  Act.  At 
the  same  time,  they  are  investing  in  defense 
R&D  in  order  to  maintain  military  capabili¬ 
ties.  While  these  capabilities  will  not  be  as 
great  as  those  found  in  the  United  States — the 
United  States  outspends  Western  Europe  by  a 
3  to  1  margin  in  defense  R&D — they  appear 
at  present  to  be  sufficient  given  the  easing  of 
East/West  tensions.  Further,  since  European 
governments — united  or  separately — do  not 
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appear  ready  to  allow  U.S.  defense  firms  to 
compete  on  an  equal  footing  for  procurement 
contracts,  European  companies  can  continue 
to  enjoy  protectionist  walls.  Indeed,  they  can 
benefit  from  protection  not  only  through 
greater  profits,  but  by  demanding  collabora¬ 
tive,  technology-sharing  agreements  with 
American  firms  that  seek  market  access;  in 
short,  the  Europeans  are  taking  a  free  ride  on 
U.S.  military  R&D  expenditures. 

Japan 

Japan  appears  to  be  the  sole  member  of 
the  Western  alliance  that  views  the  defense 
industry  as  an  expanding  sector,  although 
there  is  considerable  debate  in  Japan  on  the 
long-term  trend.  Japan's  defense  budget  has 
climbed  in  constant  1988  dollars  from  a  1983 
level  of  $22.5  billion  to  a  1988  level  of  $29.0 
billion,  an  increase  of  30  percent  Equipment 
expenditures  have  risen  from  26  to  28  percent 
of  the  budget  during  the  same  time  period. 
Among  the  Japanese  government  agencies 
engaged  in  research  and  development,  the 
Japan  Defense  Agency  (JDA)  enjoyed  the 
sharpest  increase  in  fiscal  year  1988,  with  a 
nearly  12- percent  budget  hike.  Further, 
anecdotal  evidence  suggests  that  employment 
in  the  defense  industry  is  rising.  Aerospace 
employment,  for  example,  has  climbed  by  1 1 
percent  over  the  past  5  years.  Remarkably, 
defense  agency  purchases  of  aircraft  in¬ 
creased  by  55  percent  over  the  same  period. 

That  Japan  has  increased  its  military  ca¬ 
pabilities  cannot  be  doubted.  By  1988,  Japan 
had  the  third  largest  defense  budget  in  the 
world.  Nonetheless,  Japanese  defense  ex¬ 
penditures  were  less  than  10  percent  of  the 
comparable  amount  for  the  United  States. 

While  Japan  is  not  an  exporter  of  defense 
end-items,  its  domestic  industries  do  provide 
the  Self  Defense  Forces  (SDF)  with  over  80 
percent  of  their  equipment  needs.  The  largest 
defense  contractor,  Mitsubishi  Heavy 
Industries,  now  derives  17.4  percent  of  its 
sales  from  the  military,  while  the  second 
largest  contractor,  Kawasaki,  has  military 
sales  equal  to  21.5  percent  of  sales.  In  com¬ 
parative  perspective,  however,  Japanese 
firms  are  much  less  dependent  on  defense 


work  than  their  American  or  European  coun¬ 
terparts  (see  Table  2-1). 

Although  Japan's  defense  industry  has 
only  received  close  scrutiny  in  recent  years, 
public  policy  has  been  directed  toward  in¬ 
creasing  its  capabilities  for  quite  some  time. 
In  1970,  the  director  general  of  the  JDA  (and 
later  Prime  Minister),  Yasuhiro  Nakasone, 
published  a  blueprint  defense  industrial  pol¬ 
icy  entitled  “Basic  Policy  for  Development 
and  Production  of  Defense  Equipment.”  In 
this  document,  Nakasone  outlined  five  objec¬ 
tives  for  the  industry: 

•  to  maintain  Japan’s  industrial  base  as  a 
key  factor  in  national  security, 

•  to  acquire  equipment  from  Japan's  do¬ 
mestic  R&D  and  production  efforts, 

•  to  use  civilian  industries, 

•  to  have  a  long-term  plan  for  R&D  and 
production,  and 

•  to  introduce  the  principle  of  competition 
into  defense  production.20 


Table  2-1 

Japan’s  10  Largest  Defense  Companies 
by  Sales  1989  (1988  dollars,  millions) 


Firm 

Defense 

Sales 

Precent 
of  Total 
Sales 

Mitsubishi  Heavy  Ind. 

3,054 

17.4 

Kawasaki  Heavy  Ind. 

1,463 

21.5 

Mitsubishi  Electric 

938 

4.7 

NEC 

596 

2.6 

Toshiba 

573 

2.2 

Ishikawajima  Harima  Ind. 

527 

9.9 

Nihon  Seikosho 

261 

26.4 

Hatachi  Shipbuilding 

230 

8.5 

Komatsu 

198 

3.8 

Fujitsu _ 

_ m_ 

_ Irit 

SOURCE:  Office  of  Technology  Assessment  estimates, 
derived  from  Japan  Defense  Agency  and  corporate  annual 


reports 

In  the  same  year,  1970,  the  Ministry  of 
International  Trade  and  Industry  designated 
“aerospace  as  one  of  three  key  technologies 
for  the  twenty-first  century.”21 
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Over  the  past  30  years,  Japan  has  sought 
to  develop,  its  aerospace  defense  capabilities 
on  the  basis  of  collaborative  projects  with  the 
United  States.  Mitsubishi  Heavy  Industries 
undertook  the  coproduction  of  two  fighters  in 
the  1970s,  the  F-4J  and  F-15J  (both  designed 
by  McDonnell  Douglas),  and  in  the  late 
1980s  it  signed  an  agreement  with  General 
Dynamics  for  codevelopment  and  coproduc¬ 
tion  of  a  new  airplane,  the  Fighter 
Support/Experimental  (FSX).  This  last  pro¬ 
ject  generated  substantial  controversy  in  the 
United  States  over  the  costs  and  benefits  of 
technology  sharing  with  a  leading  economic 
competitor. 

A  distinguishing  characteristic  of  the 
Japanese  military-industrial  complex  is  the 
dual-use  nature  of  basic  research  and  techno¬ 
logical  development.  The  Japanese 
Government  has  targeted  certain  technologies 
that  are  viewed  as  key  to  both  commercial 
and  military  enterprise,  including  those  asso¬ 
ciated  with  aerospace,  artificial  intelligence, 
advanced  materials,  and  superconductivity. 
As  a  result,  Japanese  firms  are  now  important 
suppliers  of  high  technologies  for  Western 
military  hardware.  For  example,  the  modular 
technology  used  in  ship  rehabilitation  is  bor¬ 
rowed  from  Japan,  and  the  bulk  of  commod¬ 
ity  microprocessors  are  now  produced  by 
Japanese  firms. 

Some  American  officials  and  military  of¬ 
ficers  emphasize  Japan's  contribution  to  the 
“arsenal  of  democracy.”  One  retired  U.S. 
Navy  admiral  stated  in  1987,  “all  the  critical 
components  of  our  modem  weapons  systems 
...come  from  East  Asian  industries.... 
Certainly,  the  East  Asian  industries  have  re¬ 
ally  become  an  extension  of  our  own  mili¬ 
tary-industrial  complex.”22  While  this  state¬ 


ment  is  clearly  an  exaggeration,  it  highlights 
the  growing  U.S.  military  dependence  on 
dual-use,  high  technology  products  as  op¬ 
posed  to  technology  transfer  or  licensed  pro¬ 
duction  of  Japanese-made  defense  compo¬ 
nents  by  U.S.  companies.  Indeed,  there  are 
very  few  examples  of  the  latter. 

Despite  the  dual-use  nature  of  Japanese 
technology,  and  the  relatively  small  sums 
(under  $1  billion)  that  JDA  devotes  to 
military  R&D,  the  impact  of  military 
procurement  on  key  sectors  should  not  be 
minimized.  Nearly  80  percent  of  Japanese 
aircraft  (in  value)  were  purchased  in  1987  by 
JDA,  for  a  total  of  $3.7  billion.  Indeed,  in 
the  aerospace  realm,  many  of  the 
technological  spinoffs  that  result  from 
research,  development  and  production  can  be 
expected  to  come  from  the  military  rather  than 
the  commercial  side. 

In  sum,  the  Japanese  defense  industry  is 
uniquely  positioned  to  profit  from  the  future 
economic  and  security  environment.  Should 
the  Japanese  continue  to  view  defense  as  a 
growth  industry,  the  firms  have  developed 
the  infrastructure  necessary  for  production 
across  a  wide  range  of  armaments  and  com¬ 
ponents.  Should  contraction  occur,  the  in¬ 
dustries  can  easily  diversity  away  from  de¬ 
fense.  Further,  with  their  strength  in  elec¬ 
tronics  and  other  technological  areas,  the 
Japanese  are  well  equipped  to  maintain  exist¬ 
ing  markets  overseas  and  to  tap  new  ones 
(e.g..  Eastern  Europe  and  the  Soviet  Union) 
as  possibilities  arise.  While  it  is  unlikely  that 
the  Japanese  will  soon  be  producing  cutting- 
edge  military  hardware,  this  may  prove  to 
their  advantage  as  the  Cold  War  becomes 
history. 
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